Abstract-This paper presents the images of a long gap discharge induced by a water jet. Spherical metal balls of 5-cm diameter were used as high-voltage, ground, and guiding electrodes. The distance between the high-voltage electrode and the ground one was 50 cm, and the distance between the high-voltage electrode and the guiding one was set to 75 cm. A tap water of 50 Ω · m resistivity was jetted from behind the guiding electrode toward the high-voltage electrode. A lightning impulse voltage of 1/40 µs generated with an impulse generator was applied to the high-voltage electrode. The leader discharge developed from the tip of the water jet toward the high-voltage electrode. After the discharge bridged between the water jet and the high-voltage electrode, the discharge developed along the water jet.
A
TMOSPHERIC pressure discharges from a water surface are increasingly investigated about their physics, because some environmental applications employ the discharges in the water-containing circumstances, such as water purifications, and the removal of toxic gases or gaseous pollutants [1] , [2] . In these cases, the water works as a conducting particle or a dielectric barrier. The water droplet between electrodes generates strongly distorted electric field, and the discharge easily starts to occur around the water droplets. The water vapor evaporated by the discharge plasmas supplies reactive species such as OH radicals; as the results, the gaseous pollutants are removed through oxidation by the reactive species originated from the water vapor. The discharges are induced not only in a several centimeters of gap but also in long gap, which can be characterized by a leader discharge development. A lightning was reported to be triggered with a 70-m-high water plume produced by the U.S. Navy bomb test in Chesapeake Bay [3] . In this, the water jet works as a lightning conductor and generates highly distorted strong electric field around the tip of the water jet. In this paper, we present an observation of long gap discharge triggered with a water jet to confirm the effect of the water jet on the induction of a long gap discharge. smaller than the nozzle diameter. The air gap lengths between the droplets are in a range from 1 to 3 cm. Fig. 3 shows the photograph of a long gap discharge induced by a water jet. The applied voltage is about 270 kV, which is 5% higher than the 50% flashover voltage obtained by 30-times upand-down method [4] . The long gap discharge is successfully induced by the water jet, whereas a guiding distance of 75 cm is larger than a distance of 50 cm to the ground electrode. A previous observation with an image converter camera showed that the leader discharge developed from the tip of the water jet toward the high-voltage electrode with a speed of 2.5 cm/µs in the early phase of flashover [5] . After the leader discharge bridged the water jet and the high-voltage electrode, a surface discharge developed along the water jet [6] . The 50% flashover voltage decreased with increasing water jet length. The decrease of the 50% flashover voltage was reduced by changing the jetted water shape from a column to drops with the use of small diameter jet nozzle [4] . Fig. 4 shows that the long gap discharge develops two different directions toward the guiding electrode and the ground one under the same experimental condition, as shown in Fig. 3 . The discharge toward the guiding electrode consists of a large number of air gap discharges among the water droplets. In previous observation using highvoltage dc power supply, the air gap discharge current sometimes flowed through the jetted water [7] . The large number of air gap discharge is predicted to be connected with surface discharges on the water droplets and/or with conducting current through water droplets.
